
(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(id EP 0 695 305 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
06.08.2003 Bulletin 2003/32 

(21) Application number: 94914046.1 

(22) Date of filing: 06.04.1994 



(51) mtci7: C07H 21/00, C07H 21/04 

(86) International application number: 
PCT/US94/03747 

(87) International publication number: 

WO 94/0241 43 (27.1 0.1 994 Gazette 1 994/24) 



(54) METHOD OF FORMING OLIGONUCLEOTIDES 

VERFAHREN ZUR DARSTELLUNG VON OLIGONUKLEOTIDEN 
PROCEDE DE FORMATION D'OLIGONUCLEOTIDES 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU MC NL 
PT SE 

(30) Priority: 12.04.1993 US 46032 

(43) Date of publication of application: 
07.02.1996 Bulletin 1996/06 

(73) Proprietor: NORTHWESTERN UNIVERSITY 
Evanston Illinois 60208-1111 (US) 

(72) Inventors: 

• LETSINGER, Robert, L. 
Wilmette, IL 60091 (US) 

• GRYAZNOV, Sergei, M. 
San Mateo, CA 94401 (US) 

(74) Representative: Tombling, Adrian George et al 
Withers & Rogers 

Goldings House 

2 Hays Lane 

London SE1 2HW (GB) 



m 

in 
o 

CO 
LO 

o> 

CD 

o 

Q. 
LU 



(56) References cited: 
WO-A-90/07582 

• NUCLEIC ACIDS RESEARCH, vol. 21 , no. 6, 1993, 
OXFORD GB, pages 1403-1408, XP002015536 
S.M.GRYAZNOV ET AL.: "Template Controlled 
Coupling and Recombination of Oligonucleotide 
Blocks Containing Thiophosphoryl Groups." 

• Journal of the American Chemical Society, 
Volume 114, issued 1992, GOODWIN et al., 
"Temp late- Directed Synthesis: Use of a 
Reversible Reaction", pages 9197-9198, see 
entire document. 

• ALBERTS et al., "Molecular Biology of the Cell", 
published 1983 by Garland Publishing, Inc. 
(N.Y.), page 187, see entire document. 

• Journal of the American Chemical Society, 
Volume 115, issued 1993, GRYAZNOV et al., 
"Chemical Ligation of Oligonucleotides in the 
Presence and Absence of a Template", pages 
3808-3809. 

• Tetrahedron Letters, Volume 28, Number 36, 
issued 1987, THUONG et al., "Synthese et 
Reactivite D'oligothymidylates Substitues par 
un Agent Intercalant", pages 4157-4160, see 
Abstract on page 4157, last sentence. 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 7500V PARIS (FR) 



EP 0 695 305 B1 



Description 
TECHNICAL FIELD 



10 



15 



25 



30 



35 



40 



45 



50 



55 



diagnostic applications of oligonucleotides. 

BACKGROUN H OF THE INVENTION 

tOOO*, AntisenseoKgonuctoo^^^^ 
diseaLanddfeordersasvira.^^^^^^ 

research has been carried out and is be.ng corflm* ,n "^^^^ onaonuc u»Ude. a. therapeute 

[00031 A problem that has been encountered ^ » e * £ ^ C0 9 ncentratjons 0 f intracellular polynucleot.de 

agent! is related to the selectivity of the agents » mm. '"XSls t^can be n troduced into cells, it is recognized 
Targets and the low concentrations of therapeut.c «g"<2££ Se ZZ* affinity is related to the .ength of the 
that there is a need for ^^!*J^1II5' long oligonuc.eotides, a mismatch in base pa.nng 

the use of longer oligonucleotides while the selectivity^ increased.^ contradictory demand S 3. „ haS 

l0 004] Experts have noted that "high «W~^JJJ0^ 

urther been concluded that on the base of the «2^I3^^prob*ly not possible to obtain specif cleavage 
at imperfect* matched target sites, .n ^^^^^^JStructlon of many non-targeted RNAs 4 . Hence 

of these methods require an addit.onal *^ "^.^SSL LbodHm.de or cyanoimidazo.^ or it may 

opensthedoorfor /ns/fachemica. ligahon .n hvmg system^ 

o?a compiementary oBgonuoteot.de sequence °" e * ho ^^^^^ 
selective* /nwv^whenatarget pofynucleot.de ^ 



SUMMARY OF THE INVENTION 



[0 0 071 Inaccordancav.hthepre^^^ 

versibV covalently linking at least two ^ me ?^J^sS base sequence comp.ementary to the sequences 
jacent positions on a target P 0 ^ "^^S^^ScS^ a nucleotide having a first reactive group com- 
of the pair of oligomers, where.n one of the °<V>>»otooMMi '™ ua cn inc|udes a secon d reactive group 

prising a bromoacety.amino adjacent to a " u <*"*^^ 

comprisingaphosphorothioate capable of ^^^^^^Zlrou^ first and second reacts groups 
first reactive group. The oligonucleot, des ar ^« patent* jomed ^J^J^ on me po lynuc.eotide. 

5S52Ss==s.-- 
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said second oligonucleotide comprises a plurality of nucleotide base units and has a second reactive group com- 
prising a 5* or 3* terminal phosphorothioate, said nucleotide base units of said second oligonucleotide being sub- 
stantially complementary to a second sequence of base units of the target oligonucleotide or polynucleotide, where- 
in said first and second base sequences are at adjacent positions of the target oligonucleotide or polynucleotide; 
5 such that said first and second oligonucleotides can be reversibly bound to said adjacent positions of said target 

oligonucleotide or polynucleotide, whereby said first and second reactive groups are brought into proximity to each 
other so that a covalent thiophosphotylacetylamino bond can be spontaneously formed between said 3' or 5' bro- 
moacetylamino of said first oligonucleotide and said 5' or 3' phosphorothioate of said second oligonucleotide, in 
the absence of added reagent. 

10 

BRIEF DESCRIPTION OF THE FIGURES 

[0009] Other advantages of the present invention will be readily appreciated as the same becomes better understood 
by reference to the following detailed description when considered in connection with the accompanying drawings 
is wherein: 

Figure 1 shows the coupling of two short oligomers in accordance with the present invention utilizing a target 
template; 

Figure 2 shows the facile reaction of an oligonucleotide phosphorothioate with an a-haloacyl oligonucleotide de- 

20 rivative in accordance with the present invention; 

Figure 3 shows results of ion exchange high performance liquid chromatography (IE HPLC) of products from ex- 
periment 1 wherein: A, after 2 hours in solution at 0°C; B, after 2 days at 0°c; and C, after the final step in which 
the solution was frozen and stored at -18°C for 5 days, the peaks at approximately 17, 21 and 24 minutes corre- 
spond to compounds 1 , 2, and 3, respectively. 

25 Figure 4 shows IE HPLC of products from a second experiment (frozen, -1 8°C throughout) after: wherein A, after 

2 hours in solution at 0°C; B, after 2 days at 0°C; and C, after: A, 5 hours; B, 2 days; and C, 5 days, the peaks at 
approximately 17, 21, and 24 minutes corresponding to compounds 1, 2, and 3, the peak at 27 minutes corre- 
sponding to the dimer derivative of compound 2 produced by oxidation by air; and 

Figure 5 shows the following: A, IE HPLC of products from the reaction of compounds 1 and 2 in presence of 
30 template 4 at 0°C after 2 hours, the major peaks corresponding to coupling product 3 and template 4, noting that 

compound 1 (peak at 17 minutes) has been almost completely consumed; B, same products after treatment with 
Kl 3 followed by Dithiothreitol (DTT); noting that compound 3 has been replaced by two oligonucleotide cleavage 
products, eluting at 18 and 22 minutes. 

35 DETAILED DESCRIPTION OF THE INVENTION 

[0010] In accordance with the present invention there is provided a method of forming an oligonucleotide generally 
by the steps of disposing at least two oligonucleotides in aqueous solution wherein one of the oligonucleotides includes 
a bromoacetylamino group and the other of the nucleotides includes a phosphorothioate group and then covalently 
40 binding the oligonucleotides together through the group and the phosphothioate groups spontaneously forming a thi- 
ophosphorylacetylamino group therebetween. 

[0011] This method exploits the fact that the coupling reaction described herein is very slow in very dilute aqueous 
solutions but is fast in the presence of a template polynucleotide. That is, the reaction is accelerated in the presence 
of a target polynucleotide that possesses the sequence section complementary to the probe oligomers. The present 

45 invention employs as a therapeutic agent two short oligomers (for example, 8 to 20-mers) which will spontaneously 
link together covalently after binding at adjacent positions on the target polynucleotide. With this system, one will 
approach the bindingaffinity and recognition properties of a longer oligomer probe such as between 1 6 to 40-mer, but 
retain the dependency and base pairing characteristics of the shorter probes (8 to 20-mer). In other words, the present 
invention provides the specificity of shorter polynucleotides while possessing the effect of longer polynucleotides. 

50 [0012] Inherent in the present invention is the need and use of polynucleotides including reactive groups which will 
spontaneously react to form a covalent bond therebetween when the groups are in spacial proximity to each other. 
Specifically, the present invention utilizes at least two oligonucleotides wherein one set of oligonucleotides includes 
the first reactive group and the second set of oligonucleotides include the second reactive group such that upon being 
brought in proximity to each other, the groups will spontaneously react to form a stable covalent bond. The present 

55 invention utilizes a bromoacetylamino group and a thiophosphoryl group, which form a thiophosphorylacetylamino 
bridge efficiently, selectively, and irreversibly in dilute aqueous media. As demonstrated below, the products are stable 
in water and hybridize well with complementary polynucleotides. 

[0013] At low oligomer concentrations, such as less than 1 u,M, and in absence of a complementary template the 
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15 



■ • a few davs bv freezing the solution. The freezing 
.■ e m wprv slow but can be carried out to high converse wrthin afM W Y ln 20 minutes ) when 

S?be«4din.di. 9 no S tl=«y.ten,a,W»«.. a ,<Haarbaarla, amartar O 

unimportant in this case. 

aphosphorothioate with an a-haloacyl Privative. 34brom0 acetylamino)-3--deoxythymidine unit at the 

pKT Specrticaily, compound 1 (Seq. ICT ) « JJ« « N - su ccNmidyl bromoacetate (obtajned from 

"-terminus For preparation of compound 1 ^^^deoSSbo-oUgonuc.eotide precursor, ACACCCAATT-NH^ 
Calbiochem) was added to 4.9 A^ units of the 3 ^nnoda o^ a was carried out in 10 uL of 0.2 M 

raphy and again desalted, giving 4 Azeo units of compoun 

as discussed above and as exemplified below ph0 s P hate, 85 mM NaCI) containing compounds 

man initial experiment, 1.0 mL of ■•^"JJ 7 ^ 1 ^rS anS kept at 0»C for 5 days. The .solution was 
V(0 39 units. 4 uM) and 2 (0.41 A«, M *£!^£S£u* an additional 5 days. Analysis by IE HPLC o 
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to give a high yield of 3 in 5 days, Figure 4 showing representative data. 

[0024] Data for coupling compounds 1 and 2 in solution in the presence of a complementary oligonucleotide template 
(CCA I I I I CAGAATTGGGTGT, compound 4 (Seq. ID 4)) are presented in Figure 5. The system was the same as in 
the first experiment except template 4 was also present (4 u,M). In this case the reaction proceeded to >90% completion 

s within 20 minutes and was essentially complete within 2 hours. 

[0025] The structure assigned to compound 3 is supported by the properties of a model compound (T-NHC(O) 
CH 2 -SP(O)(O*)0-T, prepared in solution on a larger scale than used for compound 3), by the mobility of compound 3 
on gel electrophoresis (Rm 0.58, compared to Rm 0.89, 0.95, and 0.61 for compounds 1,2, and 4, respectively) .and 
by the stability of the complex formed with the complementary oligonucleotide, 4. Retention time, RP HPLC 1 0.5 min- 

10 utes; FAB + mass spectrum, M+H+ 620, M+Na + 642; 31 P NMR, 6 in D 2 0, 18.7 ppm, prior references have disclosed 
characteristics for the alkylthiophosphate group. 9 

[0026] Rm values are relative to bromophenol blue in a 20% polyacrylamide/5% bis acrylamide gel. The Tm value, 
56°C in 0.1 M NaCI, approaches that of the complex formed from the corresponding all-phosphodiester 20-mer and 
compound 4 (60°C) 10 and differs significantly from values for complexes formed from compounds 1 or 2 with compound 

15 4 (37°C and 31 °C). In addition, the internucleotide -NH(CO)CH 2 SP(0)(0-)- link was found to be cleaved selectively 
on oxidation with Kl 3 9 (Figure 5). More specifically, the duplex containing compounds 3 and 4 (0.3 A^o units each) in 
100 uX of water was treated with 100 uX of 0.2 M aq. Kl 3 for 15 minutes at 50°C. Then 10 uJ_ of 1 M aq. DTT was 
added to the solution. After 5 minutes the mixture was desalted on a NAP-5 column and analyzed by IE HPLC. 
[0027] The above experimentation provides evidence that the present invention presents novel chemistry which 

20 provides a convenient means for selectively and irreversibly coupling oligonucleotides in aqueous solution in the range 
of 4 U.M oligomer concentration or greater. The products have been shown to be stable in neutral solution and for a 
few hours even at pH 12 at room temperature. At concentrations below 1 u,M, the rate in the liquid phase become 
extremely slow. However, the reactions can be carried to near completion in the frozen state. The rate of coupling is 
markedly accelerated by the presence of a complementary oligonucleotide template. These properties provide a po- 

25 tential in the design of chemical amplification systems and in situ ligation in antisense application as well as in building 
complex structures from oligonucleotide blocks based on known chemistry. 
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SEQUENCE LISTING 

[00291 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Letsinger, Robert L. 
Gryaznov, Sergei M. 

(ii) TITLE OF INVENTION: METHOD OF FORMING OLIGONUCLEOTIDES 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Reising, Ethingthon, Barnard, Perry & Milton 

(B) STREET: P.O. Box 4390 

(C) CITY: Troy 

(D) STATE: Michigan 

(E) COUNTRY: USA 

(F) ZIPS 48099 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/046,032 

(B) FILING DATE: 12-APR-1993 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Kohn, Kenneth I. 

(B) REGISTRATION NUMBER: 30.955 

(C) REFERENCE/DOCKET NUMBER: NU9310 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (313) 689-3554 

(B) TELEFAX: (313) 689^071 

(2) INFORMATION FOR SEQ ID NO:1: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: both 

(D) TOPOLOGY: both 

(ii) MOLECULE TYPE: DNA (genomic) 
(ix) FEATURE: 

(A) NAME/KEY: misc_difference 

(B) LOCATION: replace(1 ..11 , "") 

(D) OTHER INFORMATION: /note= "N is a bromoacetylamino group 1 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1 : 



ACACCCAATT If 

(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: both 

(D) TOPOLOGY: both 

(ii) MOLECULE TYPE: DNA (genomic) 
(ix) FEATURE: 

(A) NAME/KEY: misc_difference 

(B) LOCATION: replace(1 ..2, " ") 

(D) OTHER INFORMATION: /note= "N is a thiophosphoryl group" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 



HCTGAAAATO Q 

(2) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANOEDNESS: both 

(D) TOPOLOGY: both 

(ii) MOLECULE TYPE: DNA (genomic) 
(ix) FEATURE: 

(A) NAME/KEY: misc_difference 

(B) LOCATION: replace (11 ..12, " n ) 

(D) OTHER INFORMATION: /note= "NN is a thiophosphorylacetylamino group" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 
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22 



ACACCCAXTT HHCTGAAAfcT C© 

(2) INFORMATION FOR SEQ ID NO:4: 



10 



SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: both 

(D) TOPOLOGY: both 



(ii) MOLECULE TYPE: DNA (genomic) 

15 (ix) PEATURE: 

(A) NAME/KEY: miscjeature 

(B) LOCATION: 1 ..20 .^mnipmentarv to Seq. 3 without NN° 
(D) OTHER INFORMATION: /note= -Complementary a q 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

20 

CCXTTTTCHG AATTCCCTGT 

25 



Claims 

30 



35 



40 



therapy or diagnosis, characterised in that: 

or polynucleotide; . . 

of said second oligonuc.eot.de, -n the absence 

h n each of said first and second oligonucleotides consists essent,a.ly of 8 to 
so 2. Use according to claim 1 , where.n each of said t.rst 

nucleotide bases. ^ o(jgonu . 

Use according toc,ai m1 or^^^^ 

.eotideandsaidphosphoroth.oate.sprov.dedat . ^ ^ 

Use according to Cairn 3, wherein said f,st o.igonuc.eot.de ,s ACACCCAATT 
oligonucleotide is SPQ 3 - CTGAAAATGG. 



3. 

55 
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5. A product comprising at least first and second oligonucleotides for use as a medicament or an oligonucleotide 
probe, characterised in that: 

said first oligonucleotide comprises a plurality of nucleotide base units and has a first reactive group comprising 
5 a 3* or 5' terminal bromoacetylamino, said nucleotide base units of said first oligonucleotide being substantially 

complementary to a first sequence of base units of a target oligonucleotide or polynucleotide; 

said second oligonucleotide comprises a plurality of nucleotide base units and has a second reactive group 
comprising a 5' or 3' terminal phosphorothioate, said nucleotide base units of said second oligonucleotide 
w being substantially complementary to a second sequence of base units of the target oligonucleotide or poly- 

nucleotide, wherein said first and second base sequences are at adjacent positions of the target oligonucleotide 
or polynucleotide; 

such that said first and second oligonucleotides can be reversibly bound to said adjacent positions of said 
15 target oligonucleotide or polynucleotide, whereby said first and second reactive groups are brought into prox- 

imity to each other so that a covalent thiophosphorylacetylamino bond can be spontaneously formed between 
said 3' or 5' bromoacetylamino of said first oligonucleotide and said 5' or 3' phosphorothioate of said second 
oligonucleotide, in the absence of added reagent. 

20 6. A product according to claim 5, wherein each of said first and second oligonucleotides consists essentially of 8 to 
20 nucleotide bases. 

7. A product according to claim 5 or 6, wherein said bromoacetylamino is provided at the 3' terminus of said first 
oligonucleotide and said phosphorothioate is provided at the 5' terminus of said second oligonucleotide. 

25 

8. A product according to claim 7, wherein said first oligonucleotide is ACACCCAATT - NHC(=0)CH 2 Br and said 
second oligonucleotide is SP0 3 - CTGAAAATGG . 

9. A method of forming, in vitro, a diagnostic oligonucleotide probe, which method comprises: 

30 

(a) reversibty binding at least first and second oligonucleotides to adjacent positions of a target oligonucleotide 
or polynucleotide, wherein 

said first oligonucleotide comprises a plurality of nucleotide base units and has a first reactive group comprising 
a 3' or 5' terminal bromoacetylamino, said nucleotide base units of said first oligonucleotide being substantially 

35 complementary to a first sequence of base units of said target oligonucleotide or polynucleotide, and 

said second oligonucleotide comprises a plurality of nucleotide base units and has a second reactive group 
comprising 5' or 3* terminal phosphorothioate, said nucleotide base units of said second oligonucleotide being 
substantially complementary to a second sequence of base units of said target oligonucleotide or polynucle- 
otide, wherein said first and second base sequences are at adjacent positions of said target oligonucleotide 

40 or polynucleotide; 

(b) covalently joining said first and second oligonucleotides together through the first and second reactive 
groups having been brought in proximity to each other upon binding of said oligonucleotides to said target 
oligonucleotide or polynucleotide to spontaneously form a thiophosphorylacetylamino bond, in the absence 

45 of added reagent. 

10. A method according to claim 9, wherein steps (a) and .(b) occur. in aqueous solution. 

11. A method according to claim 9 or 10, wherein each of said first and second oligonucleotides consists essentially 
50 of 8 to 20 nucleotide bases. 

1 2. A method according to any of claims 9 to 1 1 , wherein said bromoacetylamino is provided at the 3' terminus of said 
first oligonucleotide and said phosphorothioate is provided at the 5' terminus of said second oligonucleotide. 

55 13. A method according to claim 12, wherein said first oligonucleotide is ACACCCAATT - NHC(=0)CH 2 Br and said 
second oligonucleotide is SPQ 3 - CTGAAAATGG. 
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PatentansprOche oligonucle otid zur HersteUung eines Medikamentes 

Oder einer Oligonucleotidsor.de zur 1 nerap 

. ------ -s^SSSSSSSS^fJ^ 

—« — W- "" B "< I * B ..^OS— »"«* 

*• ST-. *-.»«— . _ ---- .«»— 

oderPo.ynuc.eot.dskomp.ementars.nd; fasstundei nezwe rt ereakt.veGruppe 
. dasz. e iteO»go^ ^SSSSS^ 

. sodasersteunddasz^eO^d^ 

a^in des ersten O* 0 ™*^^^^ ausgebi.de« wird. 

senheitvoneinemzugese^enHeagen . deserstenU nddeszwe i tenO li gonuc.eot.ds i mWese n t lteh en 
Prod ukt nach Anspruch 5, wobe. iedes der be.den des ersten 

« 8 biS 20 N-eotldbasen besteht. ^ ^ und 

, ProduktnachAnspmch^r^^ 

das Phosphorothioat an dem 5 -Term.nu NHC ,-0)CH 2 Br und das zweite OH- 

h 7 wobei das erste Oligonucleotid ACACCCAATT - NHC(-0)CH 2 
8. Produkt nach Anspruch 7, wobe. das ers 
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gonucleotid SP0 3 - CTGAAAATGG ist. 

9. Ein Verfahren zur in vitro Darstellung einer diagnostischen Oligonucleotidsonde, wobei das Verfahren umfasst: 

5 a) ein reversibles Binden zumindest eines ersten und zweiten Oligonucleotids an benachbarte Positionen 

eines Zieloligonucleotids Oder Polynucleotide, wobei 

das erste Oligonucleotid eine Vielzahl von Nucleotidbaseneinheiten umfasst und eine erste reaktive Grup- 
pe enthaltend ein 3'- Oder 5'-terminales Bromoacetylamin aufweist, und dass die Nucleotidbaseneinheiten 
10 des ersten Oligonucleotids im Wesentlichen zu einer ersten Sequenz von Baseneinheiten des Zieloligonu- 

cleotids Oder Polynucleotids komplementar sind; 

das zweite Oligonucleotid eine Vielzahl von Nucleotidbaseneinheiten umfasst und eine zweite reaktive 
Gruppe enthattend ein 5'- oder 3'-terminales Phosphorothioat aufweist, und dass die Nucleotidbasenein- 
15 heiten des zweiten Oligonucleotids im Wesentlichen zu einer zweiten Sequenz von Baseneinheiten des 

Zieloligonucleotids oder Polynucleotids komplementar sind, wobei die erste und die zweite Basensequenz 
in benachbarte Positionen des Zieloligonucleotids oder Polyoligonucleotids sind; 

b) kovalente Bindungskniipfung des ersten und des zweiten Oligonucleotids miteinander durch die erste und 
20 die zweite reaktive Gruppe, welche durch das Binden der O-ligonucleotide an das Zieloligonucletid oder Po- 

lynucleotid in Nahe zueinander gebracht wurden, urn eine kovalente Thiophosphorylacetylaminobindung in 
Abwesenheit von einem hinzugefugten Reagenz spontan auszubilden. 

10. Verfahren nach Anspruch 9, wobei die Schritte a) und b) in wassriger Losung erfolgen. 

25 

11. Verfahren nach Anspruch 9 oder 1 0, wobei jedes der beiden des ersten und des zweiten Oligonucleotids im We- 
sentlichen aus 8 bis 20 Nucleotidbasen besteht. 

12. Verfahren nach einem der Anspruche 9 bis 11, wobei das Bromoacetylamin an dem 3'-Terminus des ersten Oli- 
30 gonucleotids und das Phosphorothioat an dem 5'-Terminus des zweiten Oligonucleotids vorgesehen ist. 

13. Verfahren nach Anspruch 12, wobei das erste Oligonucleotid ACACCCAATT - NHC(=0)CH 2 Br und das zweite 
Oligonucleotid SP0 3 - CTGAAAATGG ist. 

35 

Revendications 

1. Utilisation d'au moins un premier oligonucleotide et un second oligonucleotide pour preparer un medicament ou 
une sonde ^oligonucleotide, pour therapie ou diagnostic, 
40 caracterisee en ce que 

le premier oligonucleotide comprend une pluralite de blocs a base de nucleotide, ainsi qu'un premier groupe reactif 
comportant un bromoacetylamino terminal 3' ou 5\ ces blocs a base de nucleotide du premier oligonucleotide 
etant essentietlement complementaires d'une premiere sequence de blocs de base d'un oligonucleotide cible ou 
d'un polynucleotide cible ; 

45 ie second oligonucleotide comprend une pluralite de blocs a base de nucleotide, ainsi qu'un second groupe reactif 

comportant un phosphorothioate terminal 5* ou 3\ ces blocs a base de nucleotide du second oligonucleotide etant 
essentiellement complementaires d'une seconde sequence de blocs de base de I'oligonucleotide cible ou du po- 
lynucleotide cible, les premiere et seconde sequences de base se trouvant dans des positions adjacentes de 
I'oligonucleotide ou du polynucleotide cible ; de facon que les premier et second oligonucleotides puissent etre 

50 lies de maniere reversible aux positions adjacentes de I'oligonucleotide ou du polynucleatide cible, pour que les 

premier et second groupes reactifs soient amenes a proximite I'un de I'autre de facon qu'une liaison thiophopho- 
rylacetylamino covalente puisse etre formee spontanement entre ie bromoacetylamino 3' ou 5' du premier oligo- 
nucleotide, et le phosphorothioate 5' ou 3' du second oligonucleotide, en I'absence d'un reactif ajoute. 

55 2. Utilisation selon la revendication 1 , 
dans laquelle 

chacun des premier et second oligonucleotides est constitue essentiellement de 8 a 20 bases de nucleotide. 
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Utilisation selon la revendicat,on 1 ou 2, phosp horsthioate est 

d ans laque.le s0 „ 3 . du pre mier oligonuc.eot.de, tand.s que ph 

le bromoacetylam.nc ' ^P^ n ^onuc.eot.de. 
pr6vu a la terminaison 5 du seconu o a 

Utilisation selon la revendication 3, oliaonU cleotide est du SP0 3 - 

dans laquelie AC ACCCAATT-NHC (=0)CH 2 Br, et .e second ol.gonuc.eot 

le premier oligonucleotide est ou ao» 

CTGAAAATGG. oligonU c,eotide destines a etre utilises 

Prod uit comprenant - ^g^SSST 

comme medicament oucomme sonde d tide ainsi qu'un premier groupe reactif 

caracterise en ceque ..neoluralitede blocs & base de nucleotide ■^ in ^ u ieroli g 0 nucleotide 

amenes a proxim.te I'un de I ^JJJJJJ q 3> ou s du pre mier oligonucleot.de, et le pnosp 

6 . Produit selon la revendication 5, nucle otide. 

second oligonucleoUdes est const., essent,e„ement de S a 

7 . produit selon la revendication 5 ou 6, phospn0 rothioate est prevu a 
fe a bri,aminoestpr 6 vu & ,t— 

laSnafeon 5' du second ol.gonucleot.de. 

8 . produit selon la revendication 7, n „ p le second oligonucleotide est du 

SP0 3 - CTGAAAATGG. 

, B-d ..— » -.«-— — 

ce procede comprenant 

les etapes consistent * ^ ^ ^ ^ oli gonucleotide a des positions 

(a)«erdem^ere^ hlocs a base de nucleotide, ainsi qu-un 

adjacentes d'un ol.gonucl6o t.de ou ° P m une plura ,ite de blocs a ^base de n nucleoti de 

(b) lier, par une liaison de covaience, y 
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des premier et second groupes reactifs ayant ete amenes a proximite Tun de I'autre au moment de la liaison 
des oligonucleotides avec I'oligonucleotide ou le polynucleotide ctble, de maniere a former spontanement une 
liaison thiophosphorylacetylamino, en I'absence d'un reactif ajoute. 

5 10. Procede selon la revendication 9, 
dans lequel 

les etapes (a) et (b) se produisent dans une solution aqueuse. 

11. Proc6d§ selon la revendication 9 ou 10. 
10 dans lequel 

chacun des premier et second oligonucleotides est constrtue esse nti ell erne nt de 8 a 20 bases de nucleotide. 

12. Procede selon Tune quelconque des revendications 9 a 11 , 
dans lequel 

15 le bromoaeetylamino est prevu a la terminaison 3' du premier oligonucleotide, et le phosphorothioate est prevu a 

la terminaison 5* du second oligonucleotide. 

13. Procede selon la revendication 12, 
dans lequel 

20 le premier oligonucleotide est du ACACCCAATT - NHC(=0)CH 2 Br tandis que le second oligonucleotide est du 

SPO a - CTG AAAATGG . 
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COMPLEX OF PROBES 
» ilhiLU-L LU AND TARGET 

lit*' 1 

\ 

.s- 

* z ■ r J U j nmn ligated complex 

— — ' Fig-1 



o P, 

ACACCCAATT-NHCCHgBr + -S?0-CTGAAAATGG 
4 0-2 
1 I IN WATER 

i OR WATER + TEMPLATE 



o 9, 

ACACCCAATT-NHCCH^PO-CTGAAAATGG 
3 0- 



Fig-2 
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Fig-3 
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